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Synthesis of hippuric acid was determined in the isclated perfused liver of
normal and x-irradiated rats with and without addition of glycine.

An increase in synthesis of hippuric acid without addition of glycine was
found in x-irradiated liver, indicating an expansion of the free glycine pool.
On the other hand, synthesis of hippuric acid in x-irradiated liver was found
to be slightly decreased when large amounts of glycine were present in the
perfusate.
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Formation of conjugated bilirubin and its excretion into the bile has been
studied in the isolated perfused liver of normal and x-irradiated rats. Bilirubin
is removed rapidly from the blood and is excreted, after a lag-period, to about
70-85 per cent as conjugated bilirubin into the bile. Conjugation occurs mainly
with glucuronic acid but also with other compounds.

Removal of bilirubin from the blood and excretion of conjugated bilirubin
in the bile are delayed in the perfused liver of x-irradiated rats.
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Studies on detoxication by the perfused liver

I. Hippuric acid synthesis after irradiation t
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Synthesis of hippuric acid was determined in the isolated perfused liver
of normal and x-irradiated rats with and without addition of glycine.

An increase in synthesis of hippuric acid without addition of glycine was
found in x-irradiated liver, indicating an expansion of the free glycine pool.
On the other hand, synthesis of hippuric acid in X-irradiated liver was found
to be slightly decreased when large amounts of glycine were present in the
perfusate.

1. INTRODUCTION

Metabolic disorders of irradiated animals may be influenced or even caused
by the ability of the body to detoxicate metabolites or foreign compounds.

A study of several of the more important reactions of detoxication after
radiation in the isolated perfused liver has therefore been undertaken.

The latter system was selected, because it is sufficiently close to in wivo
conditions while, at the same time, interference from starvation can be kept
to a minimum.

Synthesis of hippuric and its analogues represents an important pathway
of detoxication in rats as well as in humans (Williams 1956) and merits particular
interest, since it has been shown that the glycine moiety of hippuric acid in
irradiated rats is derived from a pool ditferent in size and metabolic origin
from that in non-irradiated rats (Gehrman, Lauenstein and Altman 1957,
Lauenstein, Haberland, Hempelmann and Altman 1957, Gerber, Gerber,
Altman and Hempelmann 1959).

2. METHODS

Male rats of the Wistar strain, weighing 250 to 300 g, which had been
starved for 18 hours were used for all experiments. 'The group of irradiated
rats was exposed to 1000 r whole-body x-irradiation (300 kv ; 100 r/min ;
filter 2 mm Cu) and served as liver or blood donors for the liver perfusion
24 hours later.

Perfusion of the isolated liver was carried out by a modification of the
technique of Miller, Bly, Watson and Bale (1951), Green and Miller (1960),
Gerber and Remy-Defraigne (in the press). The perfusate consisted of 30 to
35 ml of fresh heparinized rat blood to which 13 volume Ringer’s solution
and 150 mg of glucose had been added. Blood from normal rats was used for

1 This work was carried out under Euratom contract 018—62—4B1AB. Dedicated to
Professor B. Rajewsky for his 70th birthday.


















Studies on detoxication by the perfused liver
II. Bilirubin conjugation and excretion after irradiationt
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Formation of conjugated bilirubin and its excretion into the bile has
been studied in the isolated perfused liver of normal and x-irradiated rats.
Bilirubin is removed rapidly from the blood and is excreted, after a lag-
period, to about 70-85 per cent as conjugated bilirubin into the bile.
Conjugation occurs mainly with glucuronic acid but also with other
compounds.

Removal of bilirubin from the blood and excretion of conjugated bilirubin
in the bile are delaycd in the perfused liver of x-irradiated rats.

1. INTRODUCTION

In the course of studies on detoxication by the isolated perfused liver of
normal and x-irradiated rats, formation of hippuric acid from glycine and
benzoic acid has been investigated (Gerber and Remy-Defraigne 1963 a, b).
The present investigation is concerned with another important pathway of
detoxication, the formation of glucuronide conjugates and their excretion
into the bile.

2. METHODS

The technique for perfusing the isolated rat liver was the one used previously
(Miller, Bly, Watson and Bale 1951, Gerber and Remy-Defraigne 1963 b).
The volume of the perfusate was 38—45 ml. Blood from x-irradiated rats was
used to perfuse x-irradiated liver, and blood for normal rats to perfuse normal
liver. Female rats, each weighing 200-300 g, were used in all experiments.

Whole-body x-irradiation (1000 r) of the liver and blood donors was carried
out 24 hours before perfusion. All animals were starved for 18 hours before
perfusion. After the flow of bile and perfusate had been stabilized (about
30 min after the start of perfusion) a solution containing 2-8-3-2 mg bilirubin
was added to the perfusate. 'The bilirubin (Fluka) was dissolved in 0-5 ml
0-1 N NaOH, 2 ml of fresh rat serum were added, and the pH was adjusted
to pu 7-6 with a solution of 0-15 M NaH,PO,. Samples were taken from the
inflowing and from the outflowing perfusate during the course of the perfusion,
and bile was collected over the time-periods indicated in figure 2.

Total bilirubin in the serum was determined by a modification of the method
of Jendrassik and Cleghorn (1937). Free and conjugated bilirubin (as bilirubin
diglucuronide) in blood and bile were measured according to the method of
Weber and Schalm (1962). If haemolysis of the serum interfered with the
determination of the free bilirubin, 0-5 ml of water was added to the chloroform

+ This work was carried out under Euratom contract 018-62-4B1AB. Dedicated to
Professor B. Rajewsky for his 70th birthday.
























